Paulo which has sought to reduce air pollution by banning the use of every car for one day a week. After summarizing the serious problems that São Paulo faces from air pollution and the extent to which these are generated by motor vehicles, it describes the difficulties the city authorities faced in getting approval for this programme, including opposition of the press. However, it has still been implemented -for a month in 1996 and for the period June-September in 1997 and 1998 -and 
I. INTRODUCTION
FOR MANY YEARS, the industrial chimneys in the city were seen as a sign of progress; they also used to be the main source of air pollution. Today, the major emitters of air pollutants are motor vehicles -another icon of modern life.
While the use of automobiles is closely associated with the paulista way of life, the environmental consequences of its use are being heavily debated. A recent policy initiative to reduce air pollution from vehicles -rodízio -which involves vehicles with certain licence numbers being retained from circulation on certain days according to a fixed schedule, is the subject of this study.
This paper provides a summary of the document Poluicão do ar em São Paulo e Resposta da Acão Pública.
(1) DURING THE 1960s and 1970s , São Paulo grew very rapidly, creating an enormous concentration of industrial wealth as well as a road network constructed in tandem with growing middleclass automobile ownership. The São Paulo metropolitan area is now one of the largest urban agglomerations in the world, with over 17 million inhabitants. Urban space was continuously extended to cater for private automobiles, thus reducing the role of collective transport (see Table 1 ). The existing subway network, introduced in 1974, operates with only three lines, totalling 44 kilometres, and thus caters for only a small part of the city; it currently ferries some 2.3 million passengers per day but almost no investment has been made in the last decade. The 190 kilometres of train tracks carry some 1.2 million people per day (2) and cater for some of the long-distance commuting in the metropolitan area, which stretches over some 8,000 square kilometres.
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II. SÃO PAULO'S AIR POLLUTION IN CONTEXT
The vehicle fleet is estimated at some 4.5 million cars, constituting 25 per cent of the national fleet, and is increasing by an average of 1,000 vehicles each day.
(3) In addition, 12,000 buses circulate within São Paulo. Traffic congestion is a serious problem, with over 100 kilometres of roads in the city becoming congested at peak hours. Average traffic speed for cars is around 20 kilometres per hour, the occupancy rate is 1.5 persons per car and 3,200,000 cars are estimated to circulate each day. Because of topographic and climatic factors, combined with an excess of private cars, the city faces severe problems of air pollution. The atmospheric conditions particular to the region create a phenomenon of strong thermal inversion during the winter, worsening the air pollution problems and their impacts on health. The air quality standards are frequently exceeded; those that are surpassed most often are for suspended particulate matter, carbon monoxide and ozone levels and, to a lesser degree, sulphur dioxide emissions, nitrogen oxides and organic compounds. Between 1987 and 1994, air quality standards for total atmospheric particulates were regularly exceeded on both a daily and a yearly basis. Daily and yearly standards were also regularly exceeded with regard to smog and carbon monoxide. During periods unfavourable to pollutant dispersion, concentrations of particulates regularly exceed warning levels. There are three "alarm" levels: attention (when total particulates exceed 375 microgrammes per cubic metre of air over a 24-hour period) when the recommendation is given for people to avoid unnecessary use of their cars; alert (when total particulates exceed 625 microgrammes per cubic metre) which should lead to restrictions on vehicle use and industrial activities; and emergency (in excess of 825 microgrammes per cubic metre) which should lead to a ban on all polluting activities. Initially associated with industrial production (point sources), air pollution today is mostly produced by motor vehicles, on average accounting for 90 per cent of the total, with differences emerging between gasoline, alcohol-run and diesel vehicles. Gasoline and alcohol-run vehicles are the main emitters of carbon monoxide and hydrocarbons, while diesel trucks and buses are the main polluters in terms of suspended particulate matter, sulphur dioxide and nitrogen oxides. Aldehyde emissions are caused by alcohol based fuels (see Table 2 ). Furthermore, emissions levels are closely connected to the level of maintenance of the engines. 
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Concern with air pollution in São Paulo has been heightened by the observation that increases in pollution (particularly from nitrogen oxides and suspended particulate matter/dust) are associated with a significant increase in mortality from respiratory diseases in the elderly and children in the two days following these rises in pollution levels. Furthermore, an increase of 25 per cent in the demand for public health care in children's hospitals has been recorded in the two days following the occurrence of high concentrations of pollutants in the atmosphere, as well as an increase of 12 per cent in the mortality rates of those over the age of 65. (5) In the past few years, there has been an expansion in the socalled critical areas of air pollution which, previously, had been confined to the more central areas of the city. The increased deterioration in the city's air quality has had as its main consequence a heightened risk of health problems such as respiratory and cardiovascular diseases. The main victims are malnourished children, the elderly and people suffering from chronic respiratory diseases, mainly asthma and bronchitis.
III. HOUSEHOLDS' PERCEPTIONS OF ENVIRONMENTAL PROBLEMS
THE 1991/92 SURVEY of household environmental problems undertaken by Cedec and SEI shows air pollution to be people's major environmental concern. These findings, from 1,000 representative households in the municipality of São Paulo (mainly women respondents), supported the authorities' move to further combat air pollution through the restriction of vehicle circulation, as expressed in the preamble to the law instituting the rodízio.
(6) Table 3 shows that, from a considerable list, air pollution was the most common choice (13 per cent) of "main neighbourhood problem". If one also includes lack of collective transport (6 per cent), noise pollution (5 per cent) and traffic (4 per cent), transport related problems score even higher. However, there are major differences between socio-economic strata and, for high-income households, air and noise pollution, along with violence, are clearly seen as the main neighbourhood problems. For lowerincome households, violence, along with the lack of health services and collective transport, as well as sewage problems are their main neighbourhood problems. Air pollution per se is less of an issue for lower-income households.
(7) Geographically, concerns relating to air and noise pollution are concentrated in the central areas of the city. While about 13 per cent of households consider air pollution as the major problem, 63 per cent express concern about air pollution in one form or other. Households most often classify air pollution problems as relating to vehicular pollution and dust, followed by bad smells and soot, and few people considered the air quality as being good. Right across the socio-economic strata, health problems are seen as the major consequence of air pollution. 
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Emission controls, in both industry and the transport sector, are the most favoured solutions. The control of industrial pollutants actually scores higher than the control of vehicular pollutants in spite of a much smaller number of people identifying air pollution problems with industrial emissions. Interestingly, reducing the number of cars in circulation (which is exactly what the rodízio does) was not the most favoured way of addressing air pollution problems. However, in the context of an interview situation, it is not surprising that people opt for the longer-term investment oriented solutions.
IV. INITIATIVES TO CURB AIR POLLUTION
AIR POLLUTION MONITORING started in 1973 through the State Environment Protection Agency (CETESB) with the systematic manual measurement of the air quality (sulphur dioxide and smoke levels) in the metropolitan region by a complex system of mobile and fixed sampler stations. From 1976, carbon monoxide levels were also measured and, from 1983, suspended particulate matter. In 1991, an automatic network was introduced consisting of 25 fixed and two mobile stations. The concentrations of carbon monoxide frequently exceed the air quality standards by a large margin in almost all monitoring stations. (10) In 1986, the National Environmental Council enacted a resolution establishing a nationwide automotive emissions control programme under the name PROCONVE. This programme, through agreements with the automobile industry, helped extend the use of electronic injection and catalytic converters in order to reduce emissions. The emissions limits have become progressively more stringent and the law establishes a maximum of 24 grammes/kilometre of carbon monoxide. Since 1992, new legislation requires catalytic converters in new cars and maximum carbon monoxide emissions of 12 grammes/kilometre. This represents progress but is still far behind the requirements of cities in Northern countries. In 1997, the threshold was reduced to two grammes/kilometre.
The federal and state governments are discussing the implementation of a Programme of Inspection and Maintenance of Vehicles in Use (I/M), which would put in place the compulsory inspection of the fleet in circulation by authorized stations in cities that have critical air pollution problems. The programme was proposed for the whole São Paulo metropolitan area and detailed by CETESB and, in 1994 , the municipality of the city of São Paulo opened the tender for private companies to bid for the inspection service. This generated a conflict of authority between state and municipality, and a judicial dispute on the creation of a monopoly to execute public services because of the dubious bidding process. During 1995, and to some extent in 1996, there was a dispute in defining the control of this programme and the outcome is still uncertain. 
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V. THE CASE OF RODÍZIO
THE FIRST INITIATIVE to control vehicle circulation took place in 1988 when the authorities, given the very dangerous levels of air pollution, declared an emergency prohibition in the central area of the city of the circulation of vehicles for one day. This was only applied once, as an experiment, although since then, other attempts have been made to restrict the circulation of vehicles; however, none have been formalized. (12) In 1995, the environmental agencies reintroduced into their agendas some of the main control mechanisms, namely rodízio (reduction in the use of cars once a week according to registration plates) and the compulsory inspection of vehicle emission levels, following the experiences of other metropoli such as Mexico City and Santiago de Chile. As a preventive measure, in 1995, the State Secretariat of Environment implemented Operação Rodízio in the winter, when pollution levels increase due to thermal inversion. The justification was the need to remove a daily percentage of cars in circulation thus reducing the levels of emissions and traffic congestion. For one week, an experimental and non-compulsory programme was implemented and it divided opinions between specialists and society in general. Critics of the programme said that it hardly represented a mitigating measure and, given the poor state of the public transportation system, could not justify the imposed costs on society. Those in favour of the initiative considered that it was successful, achieving the support of 38 per cent of drivers during the whole week; this was a good figure, considering that the programme was voluntary, that there were no sanctions and that dissemination was poor. The exercise also lacked support from the municipal authorities. Despite its short duration, an effect on air quality was observed, namely a reduction in carbon monoxide levels.
The programme's level of success encouraged the State Secretariat of Environment to propose its implementation on a compulsory basis, with a US$ 200 failure-to-comply penalty, for the months of June-August 1996. From its inception, the programme was presented as an emergency measure (because data on health indicated that certain measures had to be taken during the winter season) and a civil defence measure. But the proposal had to be sent to the State Assembly to be voted on as law. After a session of intense negotiations, the law was voted in but with changes that might jeopardize the programme's future. The time period was reduced to cover only the month of August (between the hours of 7 a.m. and 8 p.m.) and excluded buses, trucks and school buses. From this moment, the rodízio was no longer voluntary and became compulsory, with a penalty of US$ 100 set by the legislature. All this increased the existing level of controversy concerning the proposal. The main obstacle involved the operationalization of the programme and the poor quality of the public transportation system. Drivers pointed out also that it is a mitigating measure that does not solve the problem, as there are no complementary measures to improve circulation in the city such as increasing the network of subway and urban trains. 
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Several initiatives were attempted by those who opposed the programme, but none succeeded, and Operação Rodízio was implemented although without any support from the press. Various activities were developed in the weeks prior to the programme's implementation, including the distribution of pamphlets in the streets and in schools, and some public debate to stimulate interest. All of this was carried out almost without any public resources because of state budgetary restrictions. Some private companies participated in tele-marketing activities aimed at the people, including 3,200,000 telephone calls, 430 outdoor displays, eight electronic panels, publicity in the newspapers, 9,500,000 folders distributed in the streets and at important crossings, 1,000,000 stickers and other publicity devices. During the whole month of August, a series of activities to involve the population were initiated; 15 debates, four conferences on international experiences and 80 presentations in schools where 1,300 kits on "Operation São Paulo Breathes" were distributed.
The results presented in official reports from the State Secretariat of Environment are relevant and indicate the success of this complex initiative. The average adherence during the whole month of August was 95 per cent, representing the withdrawal of 456,000 cars per day. Consequently, there was an estimated reduction in carbon monoxide emissions of almost 330 tonnes per day, representing an overall reduction of almost 15 per cent. The official data indicate that there was an improvement in the air quality and, moreover, that there was a reduction in traffic congestion in the city. An assessment of the average fleet withdrawn and the effects of the improved fluidity of the circulating fleet show an estimated carbon monoxide reduction of almost 530 tonnes per day. The average speed of buses increased from 16 to 20 kilometres per hour, implying an increase of 2 per cent in the number of daily trips. During the month, almost 170,000 penalties were applied. (13) After the conclusion of Operação Rodízio, public opinion was consulted. Research undertaken by one of the most influential newspapers in the country indicated that 57.7 per cent of the population thought the programme should continue. This positive evaluation, even given that the air quality was not significantly affected, shows that it is possible for the paulistano (inhabitant of the city of São Paulo) to do something concrete to improve the quality of life in the city.
A survey among 700 first and second grade school children undertaken by Cedec, produced some interesting findings on how few negative consequences were experienced during the 1996 rodízio exercise.
Close to half of the school children regularly going to school by car had to change their routine, to car-pooling or some other means of transport. However, this rarely implied any time loss; due to the decrease in traffic congestion in the city, 22 per cent spent a shorter time getting to school during rodízio and only 4 per cent took longer. Regular bus users were those who most frequently noted time savings during the month (40 per cent). Given the time gains and the few difficulties experienced during 
VI. CONCLUSIONS
AN IMPROVEMENT IN São Paulo's air quality in the long term will require substantial investment in public transport as well as concerted action towards improving the state of repair of many vehicles. Rodízio is not a final solution but its full implementation in 1996 showed that it is possible to reduce air pollution substantially by only slightly reducing the number of vehicles in circulation. The larger gain during the implementation of rodízio is attributed to a reduction in congestion, making both public and private transport substantially more efficient.
Whilst several public opinion polls have favoured rodízio, the mass media has been relatively negative. This is possibly a reflection of an over-representation of car owner interests in the press. The users of collective transport -the major winners in the exercise -may be less vocal. Furthermore, the debate around air pollution also made the government increase enforcement of other initiatives to reduce air pollution.
The successful experience of Operação Rodízio, although it
